Toxicity of valproic acid in isolated rat liver mitochondria.
Valproic acid (VPA), an anticonvulsant and mood-stabilizing drug, is widely used for the treatment of different types of seizures and myoclonic epilepsy. Several mechanisms have been suggested for VPA hepatotoxicity, and most of them are associated with oxidative stress. It seems that oxidative stress by VPA treatment has been associated with mitochondrial dysfunction. Therefore, this study investigated the mitochondrial toxicity mechanisms of VPA on freshly isolated rat mitochondria for better understanding pathogenesis of VPA in mitochondrial toxicity. Rat liver mitochondria were obtained by differential ultracentrifugation and were then incubated with different concentrations of VPA (25-200 µM). Our results showed that VPA could induce oxidative stress via rising in mitochondrial reactive oxygen species formation, lipid peroxidation, mitochondrial membrane potential collapse, mitochondrial swelling and finally release of cytochrome c. These effects were well inhibited by pretreatment of isolated mitochondria with cyclosporin A and butylated hydroxytoluene. Based on these results, it is clear that VPA exerts mitochondrial toxicity by impairing mitochondrial functions leading to oxidative stress and cytochrome c expulsion, which start cell death signaling.